Supplemential Information
https://www.physionet.org/physiobank/database/sddb/ for SCD group; Spontaneous Ventricular Tachyarrythmia Database https://www.physionet.org/physiobank/database/mvtdb/ for VT/VF group.
Parameters
In Fig 2a, the estimator ³b ,θ 1 ,θ 2 ,σ, η 1 , η 2´w as (0, −0.2543, 0.1297, 0.0058, 0, 0.0451) for chf01, (0, 0.2214, 0.4365, 0.0257, 0, 0.0630) for f1y02; in s20641, η 1 = 0.0013 for 131-300, η 1 = −0.0005 for 301-700, and η 1 = 0.0012 for 701-900; η 2 = 0.7770 for 1-900. In Fig 3, the estimator ³θ 1 ,θ 2 ,σ´was (−0.2086, 0.6061, 0.08403) for 0209.vt1 in the period 1-500, (0.0005, 0.2492, 0.03580) for f1y07 (1-900), (0.2546, 0.2914, 0.02051) for f1y06 (1-900), (−0.3018, 0.1258, 0.01342) for chf06 (1-900), and (−0.3228, 0.3770, 0.00506) for chf01 (1-900). In Fig  4, the estimated parameters and the threshold values of ³θ 1 ,θ 2 , c´were given as (−0.1330, 0.6056, 0.400) for 0213.vf1, (−0.2170, 0.6772, 0.200) for 0067.vt1, (0.0505, 1.2747) without thresholds for 0261.vt1, (−0.1354, 0.9483, 0.290) for 0209.vf1, (−0.1159, 0.7625, 0.260) for 0040.vt2, and (−0.3058, 0.6109, 0.150) where 0.6109 was the simulated value, rather than the estimate) for 0217.vf1. The predicted HRV in the period 1801-3600 were the output of Eq (2) based on (−0.2635, 0.1200, 0.01241) where initial values were the same values as real data. In Fig 5, the estimator ³θ 1 ,θ 2 ,σ´for real heart rate data (f1o04) (1-1800) were given byσ = 0.01241,θ 1 ± 1.96s 1 = −0.2635 ± 0.0446 andθ 2 ± 1.96s 2 = 0.1136 ± 0.0199 at 5% level. In Fig 6, bar (¤) and error bar (|) expressed the group-average estimates and sd from the sample average for all the periods and subjects in each group using n samples over periods 1 to p and subjects 1 to q for each group. In Figs 2b and 6 , all of the heartbeat parameters for each group were estimated 90 times; for YOUNG/ELDER/CHF/ST groups: n = 900, p = 6, and q = 15; for SCD group: n = 900, p = 45, and q = 2; for VT/VF group: n = 1000, p = 1 to 5, and q = 52. The correlation coefficient r = 0.43 between β and σ for the VT/VF group in the Application section was based onβ ij andσ ij for i = 1, 2, · · · , p and j = 1, 2, · · · , q.
